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KANSAS CITY MEETING NEXT
December 28 and 29 are tentatively set as the dates f o r the annual
meeting of the American Meteorological Society, to be held at Kansas
City, Mo., this year. These dates are Monday and Tuesday of the convocation week of the American Association f o r the Advancement of
Science, about which preliminary announcements will be mailed to all
members of the Society about December 1. All who are planning to
attend should notify the Secretary, Clark University, Worcester, Mass.,
and indicate what paper or papers they wish to present. It has been
suggested that a symposium on some aspect of weather and climate and
its effects on crops or agricultural products in the Middle West and on
the Great Plains would be appropriate. There will be an excellent opportunity f o r profitable discussion of problems of this sort, since the
meeting will be attended by meteorologists f r o m within a wide radius of
Kansas City.
METEOROLOGY OF THE TOTAL SOLAR ECLIPSE OF 1925
By

S. P.

FERGUSSON

When a program of meteorological observations during the solar
eclipse of the 2,4th of January was under consideration, the small probability of making important additions to the knowledge gained f r o m
studies of earlier eclipses was fully realized; but the collection of data
was deemed worth while f o r the reasons that records could be obtained
at easily accessible places affording excellent exposure f o r instruments,
there were well-equipped observatories in and near the shadow-path, apparatus capable of indicating the very small changes of condition were
available, and there was the obvious possibility of a future usefulness.
Invitations to establish stations f o r observations were received f r o m
Mr. L. M. Tarr, Official in Charge of the Weather Bureau station at
New Haven, Colonel F. K. Fergusson, Commanding Officer at Fort
Wright, near New London, and Dr. W . G. Foye, Professor of Geology at
Wesleyan University, Middletown, and finally, after visiting these and
other possible sites in June, 1924, the last named was accepted; Dr. Foye
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very kindly gave the use of his laboratory in the University Museum and
extended the hospitality of his home, which courtesies are gratefully
acknowledged.
My program at Middletown, necessarily restricted to work that could
be accomplished by one person, consisted of obtaining automatic records
of atmospheric pressure and the direction of the wind, and observations
of the kind, amount, direction and velocity and other phenomena of
clouds, and observations of shadow-bands. The apparatus, borrowed
from the laboratory of the Weather Bureau at Washington, consisted
of an aneroid barograph having a pressure scale of 3 to 1 and a timescale of 12 mm an hour, a portable Draper anemoscope having timescales of 10 and 40 mm an hour, a nephoscope, a 5x7 camera, and a
pocket alt-azimuth and four sticks for measuring shadow-bands.
The barograph was installed in the University Museum where the
temperature remained practically constant during the entire time it
was in operation; consequently, there are no errors due to lack of
compensation f o r temperature. The nephoscope was placed in one of
the southern windows of the same room during most of the time, but
windows on other sides were also utilized. The anemoscope was erected
on the cupola of the Museum with the vane about 2.5 metres above the
roof which, in turn, was several metres higher than the main roof; there
were no obstructions to the wind in any direction, although temporary
deflections of the vane were caused by the sloping roof of the building
during the strong northwest gale on the afternoon of the 23rd; these
were not apparent when the wind was from directions other than W.N.W.
to N.N.W. or during moderate or low velocities. The snow-covered
ground near the Museum proved to be an excellent surface for the observations of shadow-bands. All apparatus was assembled and erected
during the early afternoon of the 23rd and frequently inspected thereafter; the record of pressure is continuous from noon of the 23rd to
noon of the 24th, while that of the anemoscope was interrupted after
midnight of the 23rd by clogging of the pen, but resumed again at 8
A. M. of the 24th, and was continuous until the instrument was dismounted at 11 A. M. Clouds were observed and measured as frequently
as conditions permitted between sunrise and 11 A. M. on the 24th. Before 8 A. M. the directions were estimated, but between 8.15 and 11
A. M. there were 23 nephoscopic observations and measurements of the
amount, density, position, direction of motion (to degrees of azimuth)
and relative velocity, at intervals of 5 or 6 minutes, except between
9.06 and 9.30, when the series was interrupted in order that shadowbands might be observed and photographed.
With the exception of certain data of clouds the observations and
records obtained at Middletown are given in detail in Figure 1, which
also contains normals of pressure and temperature, observations of
temperature from an Assmann psychrometer, by Dr. Willis I. Milham,
at Middletown, observations of temperature and wind at New London
and Westerly (Rhode Island), by Dr. C. F. Brooks and Mr. H. S. Rice,
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and records of direction of the wind from Draper anemoscopes at Blue
Hill Observatory, Massachusetts, and Central Park, New York, contributed respectively, by Professor Alexander McAdie and Mr. James H.
Scarr. For these valuable additions to his own data, and the privilege
of examining the unpublished papers of Drs. Brooks and Milham, the
writer extends his sincere thanks.

REVIEW OF ECLIPSE-METEOROLOGY

In his paper at the January meeting of the Society, Mr. Clayton summarized present-day eclipse-meteorology, indicating what might be expected during the eclipse of the 24th, and referring to his discussion
of the meteorology of eclipses since 1878 (Annals of Harvard College
Observatory, LVIII III, 1905), in which methods of separating the very
small effects due to the shadow from periodic changes and phenomena
peculiar to different conditions are considered in detail. This and another important paper, " T h e Eclipse Cyclone and the Diurnal Cyclones"
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in the same Annals (XLIII, I, 1901), should be examined by all students
of eclipse-meteorology.
As Clayton remarks in one of these papers, " A total eclipse of the
sun is a kind of laboratory experiment in which are eliminated practically all influences on the atmosphere except that of a fall of temperature." The following summary is condensed from the papers referred
to:
The fall of temperature begins about 20 minutes after the first contact, and the time of lowest temperature occurs between 2 and 20 minutes after totality, the lag being smallest in the upper air over the
ocean and on mountain peaks, and largest near the centres of large continents and in lowlands. The amount of fall is dependent upon locality
—largest over large continents and near the equator, and smallest over
the ocean and in high latitudes; also, as might be expected, it is larger
near noon than in the early morning or late afternoon. The return to
normal, in the upper air and over the ocean coincides approximately
with the end of the eclipse, but, over continental areas this does not occur
until 120 to 150 minutes after totality.
This fall of temperature causes a small, irregular change of atmospheric pressure having three maxima and minima, a deflection of the
wind toward the region of lowest temperature at all heights in the atmosphere, a decrease of the velocity of the wind at the earth's surface,
and under favorable conditions, a feeble cyclonic circulation of the
wind about the area of lowest temperature. Under favorable conditions
the larger effects of the fall of temperature can be computed—perhaps,
according to Humphreys, more accurately than they can be measured—
but, at present, the times of occurrence of changes of temperature and
the other phenomena referred to can best be determined from observations.
PHENOMENA OF THE ECLIPSE OF 1 9 2 5

Local Circumstances.
From astronomical and other data in the Supplement to the American Ephemeris, 1925, and from the meteorology of
past eclipses it was evident, that, because of the low altitude of the sun
the fall of temperature would be small, and the effects thereof difficult
to separate from the variable conditions likely on the day of the eclipse.
West of the 75th meridian the eclipse began too near sunrise for
measureable effect other than a slight fall of temperature just before
totality, and even on the New England coast the first effects could
hardly have been expected until within half an hour before totality:
this is confirmed by the fact that the average sunshine recorder does not
begin to function until 15 minutes after sunrise. The variability of the
weather attains a maximum and the temperature its annual minimum
in southern New England at this time of year.
The weather between the 22nd and 25th was extremely variable and
the changes were rapid. On the 22nd a cyclone (995 mb.) was central
near Father Point, and an anti-cyclone (1036 mb.) at Winnipeg; the
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temperature through the North Atlantic states was above normal. On
the 23rd, the cyclone had deepened to 982 mb. and moved 1000 kilometres
to Newfoundland, while the anti-cyclone had greatly increased in extent and intensity (1040 mb.) and moved to the Great Lakes. The
temperature had fallen from 10° to 18° C. in the North Atlantic states,
and in Connecticut ranged between —18° and —10°; a strong northwesterly gale prevailed throughout the day at Middletown and nearby
places. On the 24th, at sunrise, the anti-cyclone was central south of
New York, the temperature ranged between —19° and —22°, the wind
continued northwesterly with greatly diminished velocity, and except
between 6 and 8 A. M., when a large patch of A-Cu passed, the sky
was clear. Altogether, at the time of first contact (8.09 A. M.) the conditions at Middletown and in Connecticut generally were very favorable
and remained so.
Summary of Meteorological Records. Figure 1, which is self-explanatory, contains the meteorological data described, plotted for the period
after 9 A. M. with reference to the position of the shadow and the
time of occurrence and for that before 9 A. M. according to a uniform
time-scale without reference to the shadow. The relative positions of
New York, Middletown and Blue Hill, and of the nearest cyclone and
anti-cyclone are indicated on the same scale.
The normal pressure and temperature on days with conditions similar
to those on the day of the eclipse are indicated by ( A ) , the normals f o r
all conditions by ( B ) and the actual pressures and temperatures by the
solid lines ( C ) . These normals are from records of a wide-scale mercurial barograph and a thermograph at Blue Hill Observatory, (170
km. northeast of Middletown); any small uncertainties due to difference
of position are probably more than offset by the small errors of the
instruments and their exposures. Apparently, the morning maximum
pressure f o r conditions similar to those prevailing during the eclipse
of 1925 occurs about 40 minutes earlier than the normal maximum for
all conditions; the temperature on days with similar conditions lags
slightly at first, but, as might be expected, rises more rapidly than does
the normal for all conditions.
Pressure.
The effect of the eclipse of 1925 may be submerged in irregular variations of pressure such as prevailed during the preceding
20 hours; but there is a slight general resemblance of the record at
Middletown to that obtained at Washington, Georgia, during the eclipse
of 1900 (which occurred near the same time of day) the maxima and
minima showing the same tendency to lag behind the shadow.
Temperature.
The changes of temperature, also, at Middletown and
Westerly, resemble those recorded at Washington, Georgia, in 1900, but
are smaller, the maximum fall being 3.1° at Washington, and 1.9° at
Middletown. The return to normal at Middletown was much slower, the
temperature remaining near the minimum f o r about 20 minutes, then
rising slowly, although, as stated, the normal rise of temperature on
cold days is more rapid than the normal rise during all conditions. The
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irregularity of the changes of temperature may be due in part to local
influences unavoidable during calm weather when the temperature is
low and the small differences between the records at Middletown and
Westerly may be accounted f o r by the nearness of Westerly to the
ocean. Both records were made with great care under most favorable
circumstances and show very clearly the time and amplitude of the
eclipse-effect.
Wind. The decrease of velocity during the passing of the shadow
was observed at Middletown and Westerly and recorded at New York.
A t Blue Hill and other places where the average velocity is high, the
eclipse-wind, which, in this instance, could hardly have exceeded 1
metre a second, could not be separated from the ever-present irregular
variations of velocity, although, at this time these were smaller than
usual. The effect on the direction of the wind was very conspicuous,
particularly at Middletown and Westerly, where the velocity throughout the morning was low. The changes at these stations agree very well
although the actual directions are different. A t New York and Blue
Hill where the velocity was higher there was a tendency to blow toward the region of lowest temperature. The data from the four stations, limited as they are to the region near the centre and toward the
rear of the shadow, are insufficient to show a definite cyclonic circulalation.
Clouds. The observations of A-Cu. show an inblowing of the air toward the region of lowest temperature at a height between 2000 and
3000 metres as well as at the earth's surface, although the velocity
aloft was much the higher; the changes in velocity, although irregular,
were very definite. Ordinarily, the heights of clouds increase toward
noon, but there is little or no change in velocity and no regular change
could have been expected during the period occupied by the eclipse of
1925, consequently, the variations in velocity and direction following
totality are chiefly due to cooling by the shadow. These results confirm the first observations of the effect of the shadow on the upper air
obtained at all heights during the eclipse of 1918.
Apparently the temporary disturbance caused by the shadow is at
least as effective in the upper atmosphere as it is near sea-level and
more easily measured when clouds are present.
Observers in Connecticut and Rhode Island are in good agreement regarding the changes in amount and appearance of clouds. At Middletown, Dr. Milham reported the sky entirely clear at 5.45 A. M. on the
24th, but clouds appeared soon afterward, and by dawn covered seventenths of the sky. My first observation, at 7 A. M., indicated about
nine-tenths of dark, broken clouds moving rapidly from the W.N.W.
Realizing, that through lack of illumination near sunrise and sunset,
clouds invariably appear to be lower than they really are, and that, at
this time of year in the forenoon and under the conditions prevailing,
these clouds were probably a low A-Cu., they were assigned to Level
3, at a height of 2000 metres, following Clayton's detailed classification,
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in which clouds are conveniently placed in five levels: Level 1, Cirrus,
9000 metres; level 2, cirro-cumulus, 7000; level 3, alto-cumulus, 2000 to
4000; level 4, cumulus, 1200 to 1600; level 5, stratus, 500 or lower, these
data being f r o m observations at Blue Hill. The correctness of this estimate was apparent as light increased, f o r the sheet of clouds gradually
assumed the appearance of a very thin A-Cu. mixed with A-St., one
and sometimes the other predominating.
Between
8.17 and
8.50,
through openings in the A-Cu., were seen well-defined Ci or Ci-St.
moving with nearly the same velocity and direction as the A-Cu.; it is
possible that these Ci really were streamers f r o m the A-Cu-A-St. and
should be assigned to the same level. Possibly, f r o m appearance alone
the prevailing clouds should be placed in Level 2, or between Levels 2
and 3; but they were changing continually and rapidly, partly because
Observations of Clouds at Middletown Connecticut, During the Total Solar
Eclipse of 1925

Time
A.M.

Level
(1—5)

Kind and Density
(0—4)

7.00
7.30
8.17
8.30
8.33
8.35
8.47
8.47
9.00
9.01
9.06
9.30
9.32
9.38
9.41
9.56
10.05
10.07
10.09
10.10
10.12
10.13
10.45
10.48
10.49

3?
3
2?3?
1?
1?
3?2?
1?
2?
2-3
2-3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

A-Cu 3
A-Cu 3
A-Cu 3
Ci
Ci-Ci-St 4
A-Cu 2
Ci 3 ?
A-Cu 1 - 2
A-Cu 1 -A-St 2
A-Cu-A-St
A-Cu-A-St
A-St-A-Cu 1
A-St-A-Cu
A-St-A-Cu
A-St-A-Cu3-1
A-Cu-A-St 1 - 2
A-Cu-A-St 3 - 2
A-Cu-A-St 3
A-Cu-A-St
A-Cu-A-St
A-Cu-A-St
A-Cu-A-St
A-Cu-A-St 2
A-Cu 1
A-Cu 1

Amt.
(0-10)

9
7
3
?

5
5
2
3
3
3
2?
2
2
2
2
3
3
2
2
2
2
2
2
2
2

Azimuth
From
Degrees

W.NW.
W.N.W.
131
134
134
129
131
128
145
134
140
147
140
138
139
138
136
128
138
132
130
130
125
123
126

Velocity
Relative
mm

Absolute
m/s

76
60
54
70
60
54
74
69
72
84
80
84
78
66
64
90?
74
80
78
82
80
74
80

15
35?
30?
14
35?
11
15
13
14
17
16
17
16
13
13
18?
15
17
16
17
17
15
17

Position

N Wd
NE

Remarks

Scattered
Partly hidden by
A-Cu

NE
Ed
Ed
Ed
Ed
E
E
E
E
E
E
E
E
E
E
E

V e r y l o w ; only 8°
above horizon
Same cloud observed at 10.05
Clouds higher and
observations better t h a n those
between 9.01 and
10.05

Note—When two kinds of clouds are mixed or in the same level the prevailing kind and its density
are entered first. The column headed "Position" indicates the position of clouds with reference
to the observer or that of greatest density or number, indicated by the exponent d.
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